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Bokckuil ONIMTEXHUYECKU HHCTUTYT
(dunmain) dhenepanbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO 00Pa30BATEIHHOTO YUPEXKICHUS
BBICIIIEr0 0Opa3zoBaHus «Boirorpaackuii rocyJapCTBEHHBIM TEXHUUYECKUN YHUBEPCUTET

Beuepnuii pakyabTer

YTBEPXJEHO

Beuepnuii dpakynsrer
Hexan Jlammmuaa C.B.
31.08.2022 r.

BBeIleHI/Ie B HAHOTCXHOJIOI'NM 1 HHHOBAIIMOHHBIC
HAaHOMATCPHAJbI

paboyas nporpaMma JUCHUILIAHBI (MOTYJIs, IPAKTUKH )
3axpernieHa 3a kadenpoit XuMHn4ecKkasi TEXHOJIOTHSI MOJIMMEPOB U NPOMBILIJIEHHAS KOJIOT Ul

YueOHblii 1aH o Harnpasienuto 18.03.01- Xumudeckast TEXHOJIOTUS
pod s - XUMHYECKUH WHXHHAPHUHT U IH(POBBIE TEXHOIOTHH

Ipodmns XHuMHYeCKHii HHKUHUPUHT U HU(POBbIe TEXHOJIOTHH
Kpanupuxanus O0axajiaBp
Cpok o0y4eHus 3 roga 6 mecsineB
WuavBuayanbHbli 1U1aH Ha 0a3e cpefHero npogecCHOHAIBLHOI0 00Pa30BAHNS
YckopeHHoe o0yueHue Ha 6a3e CIIO
®opma oOyueHUS 3a04HasA OO0mast Tpy10eMKOCTh 53ET
Bupsl koHTpONST B 3ayersl 4
ceMecTpax:
Cemectp(Kypc.Homep cemectpa Ha 4(2.2) Hroro
Kypce)
VIT | IIT | VIT | IIIT
Jlexnmn 6 | 6| 6|6
JlabopaTopHsbie 6 6 6 | 6
Hroro ayn. 12 (1212 f 12
KonraktHas pabora 12 (1212 | 12
Cam. pabota 168 | 168 | 168 | 168
Yacel Ha KOHTPOJIb ofofO0]| O
[IpakTryeckas HOATOTOBKA 0]10(O0]O0
HTOoro Tpy10eMKOCTh B Yacax 180|180 O | O




JINCT OJIOBPEHUSA U COTJTIACOBAHUS PABOYEN ITPOTPAMMBI

Pa3paboTunk(1) mporpaMmBbI:

npodeccop, kadenpsr BTIID, n.1.1., Kabmos B.®.
cr.npert. kadenpsr BTIIO, Kpexanesa T.B.

Penenzent(bl):
(TIpu HAJTMYHHN)
0.m.H., npogeccop, Kabnog B. .

Pabouast mporpaMma AUCHUIUTHHBL (MOIYJIS, TIPAKTUKH)
BBeeHne B HAHOTEXHOJIOTHH M HHHOBAIMOHHbIE HAHOMATEPHAIBI

paspaborana B coorBercTBUu ¢ ®T'OC BO:

denepanbHbIi rocy1apCTBEHHBIH 00pa3oBaTeNbHbIH CTAHAAPT BBICIICT0 00pa3oBaHus - OaKaiaBpHaT 110 HAIIPABJICHUIO IOATOTOBKH
18.03.01 Xummueckas TexHonorus (mpuka3z Munooprayku Poccuu ot 07.08.2020 1. Ne 922)

COCTaBJIeHa HA OCHOBaHWH y4eOHOTO IUTaHa!

o HarpasieHuto 18.03.01- Xumudeckast TEXHOIOTUS

npouiIh - XUMUYECKUN HHXKUHUPUHT U HU(PPOBBIE TEXHOIOTUH
IIpoduis: XuMudeckuit HHKHUHUPUHT U TU(PPOBBIE TEXHOIOTUH

YTBEPKACHHOIO yuéHbIM coBeTOM By3a 0T 31.08.2022 mpotokon Ne 1.

Pabouas mporpamma oo0peHa Ha 3aceqanuu Kadenpor:
XHUMHYECKasl TEXHOJIOTUS TIOJIMMEPOB U ITPOMBIIIJICHHAS 3KOJIOTHA
3aB. kadenpoi, 1.17.H. Keiiban H.A.

COIJIACOBAHO:

Beuepnwmii paxymnsTer

Ipencenatens HMC ¢akynsrera Jlanmmaa C.B.

ITpotokon 3acenanns HMC ¢akynstera Ne 1 ot 31.08.2022 T.

Pabouas mporpamma TUCIMITIHHEI (MOTYJIsS, TPAKTHKH) akTyanu3uposana 31.08.2023



1. HEJIN ¥ 3ATAYY OCBOEHUA TUCIUIVIMHBI (MOAYJIA, IPAKTUKHN).

B THII TPAKTUKMN. CIT b 1 ®OPMA (®OPMBbI) EE MTPOBEJTEHWA
Lenpro OCBOCHUS TUCIUILINHEI ABIAETCS (POPMHPOBAHUE y CTYACHTOB KOMIIIEKCHOTO 3HAHUS O HAHOTEXHOJIOTUH U
UHHOBAI[OHHBIX HAHOMATEPUAJIOB, CIOCO0aMH MOIYyUYEHU U METOaMH MX MCCIIEOBaHUS; JaTh NPEICTaBIEHUE O MIUPOKOM
MPUKJIQTHOM 3HaYeHHH HaHOTEXHOJIOTHI; TIPHBUTH HABBIKK CAMOCTOSITEIEHOMN PabOTHI ¢ COBPEMEHHBIMH HAYYHBIMH
nepBorcTogHIKaMu. CHopMHUPOBATH MIPEACTABICHIUS O COBPEMEHHBIX METOJHYECKUX TTOIX0/1aX K MOTYICHHIO
HAHOTETEPOTeHHBIX KOMIO3UTHBIX CUCTEM U XapaKTEPHBIX OCOOCHHOCTAX MHKPOCTPYKPTYPHI, OMPEACNSIONIUX (DYHKI[HOHATbHBIE
XapaKTEPUCTHKH.

3amaun OCBOEGHHSI JUCLUIUIUHBI (MOITYJIS):

— HaKOIUIEHHE TeOPeTUIECKHUX 3HaHUI B 00J1aCTH cIIOCO00B (hOPMUPOBAHMS HAHOKOMIIO3UTHBIX MaTepHAIIOB;

— IpHOOpPETEHNE HABBIKOB MCCIIEA0BAHHS CTPYKTYPHBIX U MOP(OIOTHIECKUX 0COOCHHOCTEH HAHOTETEPOTEHHBIX CUCTEM, a TaKKe
BBISIBIICHHE B3aHMOCBSI3U CIIOCOO MPUTOTOBJICHHUSI COCTaB/CBOMCTBO, TO3BOJISIOIICH 11€JICHANIPABICHHO KOHCTPYHPOBATh H/WITH
MOAN(HUINPOBATH KOMITO3HUT.

2. MECTO JUCIIMITIJIMHBI MOAY JIsA, ITIPAKTUKHW) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOTI'PAMMBI

Hukn (paznpen) OIT: | b1.B

2.1 | TpeGoBaHus K npeABapUTeJbHON MOAr0TOBKe 00y4aK01Ierocs:

2.1.1 | Anst ocBOGHUS AUCUUILIMHEI "BBeieHre B HAHOMATEPhSUIbl 1 HAHOTEXHOJOTHK" 00yYarouecs T0KHBI 00J1a1aTh
3HAHUSIMH, YMEHUSIMHU ¥ HaBbIKAMH, MOJYYSHHBIMU TIPU U3YYCHUM JUCIUTUINH:

2.1.2 | Benenue B XT nonumepoB

2.2 | JucuumiinHbl (MOAYJIM) M NPAKTHKH, IS KOTOPbIX 0CBOEHHE JAHHOI JMCHUIIMHBI (MOY./151) HEOOX0AUMO KaK
npenauecTByoIee:

2.2.1 | OcBoenune nucuuiuivHbl "BBenenre B HAaHOMATEPhsUTbl 1 HAHOTEXHOIOTHH' SIBISIETCS HEOOXOUMBIM JIJISI U3YUIEHHS
MOCIEAYIOMUX AUCHUILTIH B PaMKax JaJbHEHIero popMUpOBaHUS U Pa3BUTHS CIEAYIOUINX KOMIIETEHIIUMI:

2.2.2 | TloaroToBKa K MpoLeaype 3allUThl U 3alIKUTa BEITYCKHON KBAaNU(UKATMOHHOH paboThI

3. KOMIIETEHLIMH OB YYAIOILETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHHS AUCLIATLIMHBI
(MOJYJISI, IPAKTHKH)

ITIK-1.1: 3HaeT ocHOBHOI Kpyr npo0JjeM, BcTpeyaoluxcs B U30paHHoi cdepe npodeccHOHAIBHOI JesITeJIbHOCTH, U
OCHOBHBI€ CII0CO0BI (METObI, AJITOPUTMBbI) UX PelICHH

Pesynbrater 00y4yenus: 3uaTh: CBOiicTBa HAHOPa3MEPHBIX MATEPHAIOB M KOMIIO3UTOB Ha X OCHOBE; OCHOBHBIE HATIPABICHUS
HAHOTEXHOJIOTHH U 00JaCTH UX MPUMEHEHHUS.

YMers: [IpUMeHATh 3HaHUS CBOMCTB HAHOMATEPUAJIOB [T PEUICHH 3a/1a4 PO(eCCHOHALHOMN eI TeTbHOCTH; POBOIUTD CBSI3b
MEXIy CTPYKTYPOH, COCTaBOM M CBOMCTBAaMH HAHOMATEPHAJIOB, IT0JIb30BATHCS CIIPABOYHBIM MATEPHAJIOM I10 UX CTPOCHHUIO 1
CBOMCTBaM.

Bnaners: HaBbikamMu ipuMEHEHMsI HAHOMATEPHAJIOB M KOMITO3UTOB HA MX OCHOBE B MPAKTHYECKON MPodhecCHOHATbHOM
JIeSITENIbHOCTH; HAaBBIKAMU SKCIIEPUMEHTAIILHOTO U3yUEHUS COCTaBa M CBOMCTB MAaTEPHAJIOB M KOMITO3UTOB COJEPKAIINX
HaHOMAaTepHaJbl.

4. CTPYKTYPA, COAEP)KAHUE U ®OPMbI KOHTPOJISI AUCHUIIJIMHBI (MOAYJIsA, TIPAKTUKH)

Kon HaumeHoBaHuUe pa31esioB U TeM /BUJI 3aHATHS/ Cemectp / | YacoB | Komnerenn ®opma
3aHATHSA Kypc HH KOHTPOJISI
(HaumeHoBaH

ue
OLICHOYHOT'0
cpencTBa)

Paznen 1. Hanomatepuasibl 4 HAHOTEXHOJIOTHHM — HCTOPMS,
COBPEMEHHOCTD, IePCHeKTHBLI.

1.1 OOmas xapakTepuCTHKa HAHOTEXHOJIOTHI 1 HAaHOMaTEePHaJIOB. 4 0.5 IK-1.1
Hcropus pa3BUTHs HAHOMATEPUAJIOB M HAHOTEXHOJIOTHH.
OcHOBHBIE TOHATHS | onpezencHus. Knaccudukanuei
HaHOYACTHI] 1 HAHOOOBEKTOB. HaHOMaTepHanbl, ux
knaccuukanus Pa3HoBUIHOCTH HAHOTEXHOMOTUH. JlocTIKeHUS
HaHoTexHojoruil. /Jlex/

1.2 MecTo U poiib HAHOTEXHOJIOTHIT B COBPEMEHHOM MUpE. Y CIIeXH U 4 4 IK-1.1
JIOCTIDKEHUS TIOCIIEIHETO AecsaTuieTus. HanpoHamsHast
HAHOTEXHOJIOTMYECKasl IPOrpaMMa; OCHOBHBIC HAITPABIICHHS
pa3BuTHA U oxkuaaembie 3¢ dextsl. /Cp/

Pa3nen 2. Knaccudukauusa HaHOKJIACTEPOB M HAHOCTPYKTYP.




2.1

Hanoxnacrepsl. Knaccuueckas Teopus 3apoabinieo0pa3oBaHHs.
VYuopsnoueHHble HaHOKIacTepsl. HeynopsiioueHHsle
HaHOKJIACTEPHI M HIDKHUH Mpe/ieNl HAHOKPHCTAUTIYHOCTH.
Hanoxpucramnsl. Heopranmdeckue HAaHOKPHCTAJUIBIHUYECKUE
HaHOKpHcTabl. Dymnepensl U HaHOTPYOKH. [lomumopduzm
yraepona. @ymnepensr. Oymnepen C60 u ero aHanory.
OynnepeHonono0HIe HaHOKIACTepEl. HaHoTpyOKku. YrirepomaHsie
HaHOTPYOkH. Heyrnepoausie HaHOTPYOKH. TBepaOTENbHBIE
HaAHOKJIACTEPBl U HAHOCTPYKTYpHI. ToHnkue mienku. /Jlex/

0.5

MK-1.1

2.2

Pa3mepusie 3¢ dexT B HaHOMaTepranax. M3Menenne Gpusuko-
XMMHYECKHX CBOIMCTB BEIECTBA NTPH MACIITAOMPOBAaHHN pa3MepoB
OT MaKpo- K MUKPO- ¥ HaHO-. [IpuduHs! oTnnanit pusuko-
XMMHUYECKUX CBOICTB HAHOYACTHUI] U KOMIIAKTHOTO

BemectBa. /JIex/

0.5

IK-1.1

23

ITonmroroBka k TecTUpoBaHHIO Ha caiire https://eos2.vstu.ru /Cp/

IK-1.1

Pazpnen 3. TexHonorum nosayyeHuss HAHOMAaTepHAJIOB U
HAHOCTPYKTYP.

3.1

IIpoueccrl camoopraHu3aii B HAHOTEXHOJIOTUAX. MeTobl
MIOPOIIKOBOW MeTaTypriuy. MeTo/bl MoJTy4yeHHs HaHOMOPOIIKOB.
Mertonbl hopMOBaHUSI U3ETHIA N3 HAHOIOPOIIKOB. MeTOJIbI ¢
HCTIIONBb30BaHueM amopduzanuu. MeToIsl ¢
HCIOBb30BaHUEHCHBHOM MIACTHUECKOH nedopmanui. MeToas! ¢
HCIIONIb30BAaHUEM TEXHOJOTHI 00paOOTKH HOBEPXHOCTH.
TexHONOriH, OCHOBAaHHBIE HA (PH3MUYESCKHX MPOIeccaXx.
TexHOIOrNM, OCHOBaHHBIE HA XMMUYECKHX Iporneccax. /JIex/

0.5

IIK-1.1

32

IIpouecc camocbopku. OCTPOBKOBBIE CTPYKTYPBI 1 MOHOCIIOH.
DddexThl caMoopraHu3anny ¥ MeTordecKast 6aza KOHTPOIIS
pa3mMepa 1 MOp(OIIOTHH HAHOOOBEKTOB, MOITyIaeMbIX
XUMHYECKUMHE U (prusuaeckumu merogamu. /Cp/

MK-1.1

33

Pacuer cocTaBoB M IPUTOTOBJICHHE IICHKOOOPA3yOLINX
KpeMHe30J1eH, MOAU(PUIIMPOBAHHBIX PA3IHYHBIMU
HEOpraHWYEeCKUMH coenHeHus M. /J1ab/

IK-1.1

34

ITonroroBka k ot4yery madopatopHoii padoTsl /Cp/

IK-1.1

Pa3nen 4. OcHOBHbBIE CBOMCTBA HAHOYACTHIL M
HAHOMATEPHAJIOB

4.1

Onruyeckre CBOMCTBA HAHOYACTHI[. X AMHYECKHE CBOHCTBA
HaHOMaTepHaoB. MexaHUYeCKHe CBOMCTBA HaHOCKCTEM. /JIek/

0.5

IIK-1.1

4.2

DU3NKO-XUMHYECKHE CBOMCTBA U30JIMPOBAHHBIX HAHOYACTHUI] U
HAHOCTPYKTYP. TemIoeMKkocTh. MarduTHbIE, OIITHYECKHE,
JIIEKTPHUUYCCKUE, MEXaHHYCCKUE U KATATUTHISCKUE CBOMCTRA.
[MonympOBOAHUKOBBIE U UAIEKTPHYECKHE MATEPHAIIBL.
BhicokoTEMIIEpATYpHBIC CBEPXIIPOBOAHUKH. MaTepHaibl co
CIIEHaIbLHBIMA MEXaHUUYECKAMH cBocTBaMH. /JIek/

0.5

IK-1.1

43

CuHTe3 1 ONTHYECKHE CBOWCTBA BOAHBIX PACTBOPOB HAHOYACTHI]
3os10Ta U cepedpa. (MurepaktusHas popma) /J1ad/

TIK-1.1

44

IoaroroBka K oT4YeTy JabopaTopHOil padoTsl /Cp/

IK-1.1

Pazpen 5. OcCHOBHBIE METO/IbI HCCJICI0BAHUA HAHOMATEPUAJIOB

5.1

OnextpoHHas MUKpockonus. [IpocBeunBaromas 1eKTpoHHAS
MHUKpPOCKOIHUS. ABTO3/IEKTPOHHASI U aBTOMOHHAsI MUKPOCKOIIHS.
CkaHupylolye 30H0Bble METO/bI HccaeqoBaHus. CkaHupyomas
9JIEKTPOHHAsI MUKpocKomus. CKaHUPYIOMasi TyHHETbHAS
MUKPOCKOIHUS. ATOMHO-CHJIOBasi MUKpocKonus. CkaHUpYoIas
ONTHYECKast MUKPOCKOIIHA OnvpkHero mons. JIudpakimonHbi
aHamm3. PentrenoBckas mudpakmms. Judpaxmans 31eKTpoHOB.
CnexTpanabHbIE METOIBI HCCIIEIOBaHUs. PEeHTTeHOBCKAs
crnektpockomnus. Oxe-crekTpockonus. PoToNeKTPOHHAS
CTeKTpocKomis. MH(ppakpacHas CIeKTPOCKOMHS.
KomOunanmonHoe paccessHue cBeTa. JIIOMIUHECIICHTHBII aHAN3.
Panunocnextpockomnus. MeccOayapoBckas criekTpockonus. /JIex/

0.5

MK-1.1

52

HccnenoBanue, ananu3s 1 aTTectalus HaHodacTul. OnperneneHne
pa3sMepoB HAHOYACTHI. MeTobl HCCIEJOBAHNS HAHOMATEPHATIOB
1 HaHOCTPYKTYp. Kitaccnueckue MeTons! u ux HemocTaTtku. /JIex/

IK-1.1




53 IMoaroToBka k TecTUpoBaHUIO Ha caiiTe https://eos2.vstu.ru /Cp/ 4 8 MK-1.1

Pasgen 6. Oco0eHHOCTH CBOIICTB HAHOMATEPHAJIOB U
OCHOBHbIE HANPABJIEHUSI UX HCIOIB30BAHMS

6.1 dusnyeckre NPUIMHBI CIICITUPHKH HaHOMATepHaioB. Bo3MoKHbIE 4 0.5 IK-1.1
OTpaHUYCHHUS IPUMEHEHNs HaHOMaTepuaioB. [[pumeHenue
HAHOTPYOOK B HaHOycTpoiicTBax. Hanommprm. Mcnons3oBanne
HAHOTPYOOK KakK peHreHT-areHt. /JIex/

6.2 ITomroroBka kK TecTHpoBaHHIOHA caiTe https://eos2.vstu.ru /Cp/ 4 8 IK-1.1

Pazpgen 7. O6n1acTu npuMeHeHUs] HAHOTEXHOJIOTHIi U
HAHOMATEPHAJIOB.

7.1 Hanokpucrannnueckue matepuainsl. @ymieputsl. DOTOHHBIE 4 0.5 IK-1.1
kpuctayuiel. Hanokommo3uTsl. MaTpudHble HAHOKOMITO3HTHI.
Hanonopucteie matepuansl. HanHonopuctsie MeMOpaHsbl.
Ieonutsl. [Topucterit kpemuuid. [lopuCThIid OKCHA aTTFOMUHUS.
oasporen. HaHONPOBOJIKY, HAHOIIEHKNA W HAHOBOJIOKHA.
Hanoxommnosutst. /JIex/

7.2 [TonmyyeHne MarHUTHBIX HAHOYACTUL] METOJJOM XUMHUYECKOH 4 2 TIK-1.1
KkoHAeHcanuy /J1ab/

7.3 ITonroroBka k ot4yery JadbopatopHoi padoTsl /Cp/ 4 8 IK-1.1

7.4 HanortexHonoruu B (hapMarieBTuKe, OMOTEXHOIOTHH, METUIIHHE. 4 0.5 IIK-1.1

HanoananmuTidaeckas mpoTeoMuka, OnoceHcopHast
HaHOJHMArHOCcTUKa. HaHOHOCHTEN!N Wi HAHOKOHTEHHEPHI
nekapctB. JIunocomsl U Muneiibl. /JIex/

7.5 HaHopoOOThI 1 HAHOMOTOPBI JUTI METUIIMHCKUX TICTICH. 4 8 IIK-1.1
HaHOWHCTpYMEHTHI 1 HAHOMaHHUTTYJISITOPBI, MHKPO- H
HaHOycTpoiicTBa. HaHOHOCUTENM B pereHepaTuBHON MEIULIMHE
(TkaneBas umxenepusi). /Cp/

7.6 Hanoanektponuka. OCHOBHBIE (DYHKIIMU HAHORJICKTPOHUKH. 4 8 IK-1.1
OyHmaMeHTaIbHbIC TIPeIeTbl MUHUATIOpU3aui. CoBpeMEHHbBIE
TPaH3UCTOPHI,MarHUTHBIE HOCUTENH HHpopManuu. Vnes
KBaHTOBOT'O KOMITBIOTEPA, €ro MPEUMYILECTBA [0 CPABHEHHUIO C
OOBIYHBIM KOMITBIOTEPOM. HaHOyCTpOHCTBA: CEHCOPHI M X
npumenenue. /Cp/

Pasnen 8. [IpomexyTounasi aTrecTauus 1Mo JMCUUIIMHE

8.1 Hammcanne KOHTPOIBHOM pabOTHI C HCIIOTB30BaHHEM 4 42 TIK-1.1
pexomeHxyeMoit mutepatypsl. /KonTp.pab./

8.2 Ionroroska k 3auery /Cp/ 4 45 TIK-1.1

8.3 IIpomeskyTo4Hass aTTeCTalus 10 UTOraM OCBOCHUS 4 5 IK-1.1

JUCUMILIMHEL /3auét/

[pumeuanne. Popmel KOHTpOISL: DK — 9K3ameH, K- koHTponbHas pabora, Ko- KoHTponbHbIH onpoc, C3- cemecTpoBoe 3amanue, 3-3a4et, OI1
-OTYET M0 MPaKTHKE.

5. ®OHJ] OIEHOYHBIX CPEJCTB

OneHouHBIE CPEACTBa IJIAHHPYEMBIX pe3yJbTaTOB OOy4eHHUs] NpeAcTaBieHbl B BHIe (OHAOB oreHouHbIX cpeactB (DPOC),
pa3paboTaHHBIX B COOTBETCTBHM C JIOKJIbHBIM HOPMAaTUBHBIM akToM yHuBepcurera. @®OC Moxer OBITh INPEACTABICH B
[Ipunoxennn x padodeit mporpamme.

KonTposbHble BOIIPOCH! 111 IPOBEACHUS TEKYILEr0 KOHTPOJIA U IPOMEKYTOYHOM aTTECTalMU 110 UTOraM OCBOCHUS JUCLIUIUIMHBL:
KonTponbHbIe BOIMPOCHl M 3aJaHMs AN MPOBEAEHHS TEKYIIEro KOHTPONIS M IMPOMEXYTOYHOM aTTeCTAallMM IO HTOraM OCBOCHUS
JVCITUITIMHEI TIPEACTABICHBI B (QOHIE OIICHOYHBIX CPENICTB
KommrexT Borrpocos oreroqHOT0 cpenctsa Kommoksuym Nel— «HaHOCTYKTYpBI, HAHOKIACTEPHI U UX KIACCH(DUKAIID»
Tunosoil BapuaHT:

Knaccudukanuneil HaHOYACTUII 1 HAHOOOBEKTOB

HanomaTepuansl, ux kiaccudukarms

Knaccudurkamms HaHOKIACTEPOB

Dyn1epeHono100HbIe HAHOKJIACTEPHI

VYrirepoaHble HAaHOTPYOKH
Heyrneponnsie HaHOTPYOKH

ToHKHE HAHOIUIEHKU

Hanoxommno3utsl. MaTpu4yHble HAHOKOMIIO3HTEI

Hanomnopucteie Matepnansl. HanomopucTsie MeMOpaHEI

XN bW~




10. Hanoasporenu. HaHONPOBOJIKK, HAHOIJICHKM U HaHOBOJIOKHA

Kommiext BonpocoB onieHouHoro cpeactsa Komioksuym Ne2 - «MeTozp! OyyeHNs HAHOMATEPUAJIOB)
TunoBoy BapuaHt:

Mertozbl MOTy4eHUsI HAHOMOPOLIKOB

MeTozp! ¢ UCIIOIB30BaHUEM TEXHOJOTHH 00pabOTKH MOBEPXHOCTH

Kpunoxumuueckuil MeToj, CUHTE3a

Ocax/eHue u3 pacTBOPOB

«30nb-renab» MeToA

Merox mapoha3zHOTO pa3IoKeHUS

METOJBI MONIy4eHHs (yiiepeHa

Mertonsl nomydeHus rpadeHa

9. MeTozp! noydeHus: HaHOTPYOOK

10. PacckakuTe TpHHIMI pPaOOTHI YCTAaHOBKM IS TIONY4YEeHHS HAHOTPYOOK METOIOM JIa3epPHOTO PACHBUICHHS IO
MIpe/ICTaBICHHON cxeme

PN LD~

Kommekr BompocoB omeHodHoro cpenactBa  KommokBuym  Ne3-  «CBoiicTBa HaHOMATEepHalOB W OOJNACTH  TPUMCHEHHS
HaHOMATEPHAJIOB U HAHOTEXHOJIOTHII»
Tunooil BapuaHT:

1. OnTHyeckue CBOMCTBa HAHOYACTHIL.

2. XuMHUUYecKnue CBOWCTBA HAHOMATEPHAJIOB.

3. MexaHuueckue CBOWCTBA HAHOCHUCTEM.

4. CriekTpajbHble METO/Ibl UCCIIEAOBAHMUS.

5. [IpumeneHne HaHOTPYOOK B HAHOYCTPOHCTBAX.

6. HanoTtexHomornm B (QapmaneBTHKe, OHOTEXHONOTHH, MenuiuHe. HaHoaHamuTHyeckas MPOTEOMHKA, OHMOCCHCOpHAs
HaHOAMArHOCTHKA.

7. Hanonocutenu niM HaHOKOHTEHHEPH! JieKapcTB. JIMITOCOMBI U MHULIEIJIBL.

8. HaHOpoOOTBI W HaHOMOTOPBI JJIsi MEOUIIMHCKUX Ienedl. HaHOWHCTpYMEHTHI HW HAHOMAHHITYJSTOPHI, MHUKPO-U
HAHOYCTpPOMCTBA.

9. Hanonocutenu B pereHepaTuBHONW MeAMLIMHE (TKaHEBas MHXKEHEPHUs).

KommrexT Borpocos oreHoqHOTO cpenctBa CobecenoBanme Nel

Yro Takoe 30ib-reiib MeToa? Ero ocHOBHBIE CTaIUM.

YeMm 0OBACHSETCS MOMYJIAPHOCTD 30JIb-TelIb METOJA TOYYSHHS HAHOOPOIIKOB?
[IpenmyIecTBa HAHOMOPOIIIKOB HA OCHOBE AJFOMUHUSI, 10 CPAaBHEHHIO C IPYTUMH METayTaMu’?
O6nacTu IpUMEHEHHs HAaHOMOPOIIKOB Ha OCHOBE ATIOMHHUS.

[IpurotorieHre MOAUGHUITMPOBAHHBIX KPEMHE30JICH MO IBYXCTATUIHHOW METOIUKE.
[IpurotoBiieHre MOAUGUIIMPOBAHHBIX KPEMHE30JICH MO0 OJHOCTAIUIHHON METOJMKE.

Kakne marepuanbl MOXXHO TIONYYUTh 30JIb-TENIb METOIOM?

CBoiicTBa 1 001aCTH MPUMEHEHUSI MATEPUAJIOB, MOTYUYEHHBIX 30JIb-T€llb METOAOM.

TexHOMOorus MOoNMy4eHHs] HAHOMOPOIIIKa aJIOMUHKS B JAHHOW paboTe.

PPN LD =

KommekT Bompocos oreHoqHOr0 cpenctsa CobecenoBanne Ne2

Kaxumu criocobamMu MOXKHO MOJTYYHUTh HAHOYACTHUIBI cepebpa’?

JlaliTe kpaTKkue ONMMCaHMs METOJIOB «CHH3Y-Bepx» (bottom-upmethod).

JlaliTe KpaTkue OMHCaHUs METOIOB «CBEPXY-BHHU3» (top-down).

ITo xakoMy MeXaHH3My HPOMCXOAUT BOCCTAHOBJICHHE HAHOYACTHI] cepedpa ¢ MOMOIIBI0 IIUTpaT-aHHOHA?
Kaknmu crioco6aMu MOXHO MONYYUTh HAHOYACTHIIBI 30J10Ta?

Kakwue BemecTBa B Ka4eCTBE BOCCTAHOBHUTENS MOXKHO WCIIONB30BATh NP MONYYSHUH HAHOYACTHIL 3010Ta?
Kakue Buns!l ¢popm HaHOUAcTHUI] 3010Ta Bel 3HAaETE?

Nounkw—

Kommutekt BompocoB orneHouHOTO cpenctBa CobecenoBanue No3
Knaccuukanum MeTooB CHHTE3a MarHUTHBIX HAHOYACTHUI]
MeTop! 1OTy4Y€HUs] MarHUTHON KHUJIKOCTH
dusnyeckre METONBI CMHTE3a MAarHUTHOM >KHIKOCTH
XUMHYECKHE METOABI CHHTE3a MATHUTHOM KHIKOCTH
Kakne xumMuueckie peakiyu MOJ0XKEHBl B OCHOBY TONyYeHHS MAarHUTHOM YKHIKOCTHU?
Yrto TaKkoe MarHUTHAs KHIKOCTH?

OxapakTepu3yiiTe COcTaB MArHUTHOM XKHJIKOCTH.

Kakwue ncronbs3yroTcst BemecTsa Jisl CTa0MIN3aIlii MAaTHUTHON SKUAKOCTH?
JucnepcHas cpeja MarHUTHOM JKUJKOCTH

0.  Kaxue merasuibl HCIIONB3YIOTCS JUIsl CHHTE3a MAarHUTHOW KHUJIKOCTH

SO X NNk~

TumoBoit BapuaHT KOHTPOJIBHBIX 33laHUM OIleHOYHOro cpencTa KonTponsHas pabora

L. CpoiicTBa ¥ NpOOIEMBI MONYYEHUS] U MPOMBILIUIEHHOTO MPOM3BOACTBA MHHEPAIbHBIX HAHOTPYOOK.

2. I'paden u poxcTBeHHBIE HAHO(OPMEI YTIIEpOIa — CBOMCTBA, TTOMyYEHHE, IPHMCHEHHE.

3. KoMmo3uTsI Ha OCHOBE YITIEPOIHBIX TPYOOK M TpadeHa.

4 JIuneitHo-uenovyeynsie (GOpMBI yriepoaa — KapOMH U Ap. aIOTPONHbIE MOJU(PHUKALINN CO CMEIIAHHBIMU TUIIAMU CBSI3EH.




5. INonumepusle HaHOMaTepuansl. MaTepuansl ¢ JUCIEPCHBIMU HAHOHAMIONHUTENIAMH U HAaHOBOJIOKHAMH.

6. OObeMHbBIE HAHOMATEPHAIIBI.

7. HanocTpykTypHBIE TOKPHITHS W HaHOMAaTEepHAIIbL.

8. Pa3mepHBble 3()(heKTHI B HaHOMaTEpHaIax.

9. CynpaMoeKyJIsipHble CTPYKTYpBI.

10. 30J1b-TeNlb TEXHOJIOTUM AJIS MOJYYEHUS! HAHOYACTHLl, HAHOCTPEKHEH M HaHO-IIEHOK.

11. CoBpeMeHHbIE HalpaBJICHUS [TOJYYEHUSI HAHOMATEPUAJIOB.

12. INomyuennss HaHOMaTepHanoB MeTofoM HaHomuTorpadmu. Krnaccudukamms wmeromoB murtorpadun. OnTudeckas H
JNEKTPOHHOIYYEBast TUTOrpadusl.

13. HaHomexaHW3MbI 1 HAaHOYCTpPOWCTBA.

14. Marepuansl AI1 HaHOOHMOTEXHONOTHHM. KOHCTpyKIMOHHBIE HAaHOMATEpHANbl Uil MEIULUHBI, HAHOKAICYJIHI,
HAaHOMHCTPYMEHTHI.

15. Hano- u mukpotpubonorus. HanoMexaHnka W H3HOC MEXaHH3MOB.

16. HanoTtexHonormueckre mpeodpa3zoBaTen dHepriud. HaHOaKTIOpaToOpHI.

17. HaHomny3bIpbKkH — HOBbIE BO3MOKHOCTH JUIsSl IIOJTY4€HUsS] MaTE€pUAIIOB.

18. Vcnionp30BaHne OHOMOJICKYISIPHBIX CTPYKTYP IJISl CO3ZaHUSI HAHOMOTOPOB.

ITpumeuanue

L. Kpome yka3aHHBIX TeM, CTyJSHT MOXKET BBIOpaTh JIOOYIO IpPYTyH0 TeMy KOHTPONBHOH pabOTHI, COOTBETCTBYIOLIYIO
JIUcUUIUIMHE «BBeneHre B HAaHOTEXHOJIOTUM ¥ HMHHOBALIMOHHBIE HAHOMAaTEPHAIIbD».

2. O0BeM KOHTPOJIBHOW padoThl — g0 18-25 ¢. MAIIMHOMUCHOTO TEKCTa M O(GOPMIIEH B COOTBETCTBHM C TPEOOBaHUSIMH

TEKCTOBBIX MaTCPHUAIIOB, IPUHATHIX B UHCTUTYTE.

BOI'IpOCLI K HpOMC)I(yTO‘{HOﬁ aTTCCTAllkM 110 UTOraM OCBOCHUSA JUCIIUITIIMHBI

1. OO0mas xapakTepruCTHKa HAaHOTEXHOJIOTHH M HaHOMaTepuanoB. OCHOBHEBIC MOHITHS W ONpPEICTICHHS.

2. HcTopus pa3BUTHS HAHOMATEPUAIOB U HAHOTEXHOJIOTHI.

3. Knaccudukanueid HaHOUaCTHULl 1 HAHOOOBEKTOB.

4. Hanomarepunansl, ux knaccudukanus. Pa3sHOBUIHOCTH HaHOTEXHOJIOTHH.

5. JlocTrxeHusT HAaHOTEXHOJIOTHH.

6. Hanoxnacrepsl. Knaccuueckast Teopust 3apoAbIIeo0pa3oBaHus.

7. VYnopsinodeHHble HaHOKJIAcTepsl. HeynopsimodeHHble HAHOKJIACTEPBl M HIKHUI Mpesiesl HaHOKPUCTAINTNYHOCTH.

8. Hanoxpucramnel. Heopranmdeckne HaHOKpuCTaIbl. OpraHn4ecKre HaHOKPHCTAIUTHL.

9. Oymrepensl u HaHOTPYOKH. ITommmopdusm yriepoma. @yirepeHsl.

10. Oymnepen C60 u ero ananoru. OymiepeHonogo0Hbe HAHOKIACTEPHI.

1. HanotpyOku. Yriepoansie HaHoTpyOku. HeyrineponHsle HaHOTpYOKH.

12. TBepaoTenbHbIE HAHOKIACTEPHI U HAHOCTPYKTYPBI. TOHKHE IIICHKHU.

13. [Ipoueccsl camoopraHu3ay B HAHOTEXHOJOTHSIX.

14. Mertozbl MOPOLIKOBON METalLTypIiH.

15. MeTombl MOMYYCHUST HAHOMOPONTKOB. MeTo/bl (hOpMOBaHMS HU3JEITUA U3 HAHOTIOPOIIKOB.

16. Mertozs! ¢ HCHONB30BaHHEM aMopduzammn.

17. MerTobl ¢ HCIONB30BAaHUEM MHTEHCHUBHOH MIacTUYeCKOl Aedopmaiuu.

18. MeTo/b! ¢ UCIIOIB30BaHUEM TEXHOJIOTHH 00pPabOTKH MOBEPXHOCTH.

19. TexHOMOTNH, OCHOBaHHBIC Ha (PM3MYECKUX TMpoIeccax.

20. TexHoOrMM, OCHOBaHHbIE HA XMUMHUYECKHUX IpOolieccax.

21. Onrtuueckue CBOWCTBa HAHOYACTHL. XHMHUYECKHE CBOMCTBAa HaHOMaTepuanoB. MexaHuueckne CBOMCTBa HAHOCHCTEM.

22. OnexTpoHHAas MHUKpocKomus. [IpocBeunBaromas JJIEKTPOHHAS MHKPOCKONHSA.  ABTO3JEKTPOHHAas W aBTOMOHHAsS
MHKPOCKOITHSL.

23. CkaHupyIOIlMe 30HIOBBIE MeETOoAbl HccnenoBanusa. CkaHUpyromas dJeKTpoHHas MuKpockomus. CkaHupyromas
TYHHEIIbHAasi MUKPOCKOITHS. ATOMHO-CHJIOBasi MUKpOCKonust. CKaHUPYIOIast ONTHYECKasi MUKPOCKOIHS OJIM>KHETO MOJIs.

24. Judpaxunonnsnii ananmn3. PentrenoBckas andpakiws. Judpaknns 3meKTpoHoB.

25. CrexTpanbHble METOABI HCCIeJOBaHMS. PeHTreHoBcKas crekTpockomus. Oxe-crnekTpockonus. POTOdIeKTpOHHAS
criekTpockonus. MHppakpacHas CIEKTPOCKOIHSL.

26. KomOunanmonnoe paccessuue cBera. JIFOMUHECHEHTHBIM — aHanmm3.  PaamocnekTpockomus.  MeccOayspoBcKast
CTIIEKTPOCKOIIHSL.

27. ®dusndeckre IPUUUHBI CTIeU(UKH HaHOMATepHUanoB. Bo3MoXKHBIE OrpaHUYEHHs] IPUMEHEHUS HaHOMAaTepHAaJIoB.

28. [TpumMenenne HaHOTPYOOK B HaHOycTpolcTBax. Hanommpui. Mcnonbs3oBaHue HaHOTPYOOK Kak PEHICHT-areHT.

29. Hanokpucrannuueckue matepuansl. Oymuieputsl. DOTOHHBIE KPUCTAILIBL.

30. Hanoxommnosutsl. MaTpuuHble HAHOKOMIIO3UTBIL.

31. Hanonopuctele matepuansl. HanonopucTtsle MeMOpaHBI.

32. Heonutel. Iopuctsiii kpeMHui. [1OpUCTBIA OKCHI aTFOMUHMSL.

33. Hanoasporenu. HaHONpoBOJIKY, HAHOIIEHKM U HAHOBOJIOKHA.

34, HaHokoMIT03UTHI.

35. HanorexHonmornn B (apmaneBTHKe, OHOTEXHONOTMH, MenauuuHe. HaHoaHanmuTH4yeckas IPOTEOMHKA, OMOCEHCOpHAs
HAHOJMATHOCTHKA.

36. HanonocuTenu nnu HaHOKOHTEHHEPHI JIeKapcTB. JIMITOCOMBI ¥ MHLIEILIBL.

37. HanopoOoTel UM HaHOMOTOpPBl OIS MEIUIMHCKHX Lened. HaHOMHCTpYMEHTBI M HAHOMAHHITYISTOPBI, MHUKpPO- H
HaHOYCTpOcTBa.

38. Hanonocutenu B pereHepaTHBHON MeIUIMHE (TKaHEBas WHXKCHEPHS).




TecToBbIe 3a1aHUA AT HOATOTOBKU K MIPOMEXKYTOIHON aTTECTAMH 10 HTOTaM OCBOCHUS JUCIUIIIMHBI
. KTo BriepBbIe BBIIIBUHYII H/EI0 O Pa3BUTHH HAHOTEXHOJIOTHH B COBpEMEHHON (opMynnpoBke?
I1.C. Jlannac
3. Jpekcnep
P. ®eiinman
H. Bunep
. DyInaepeH COCTOUT U3 aTOMOB:
KHCIIOpozia
BOJOpPOJA
yriepoza
. Uto o3Havaer TepMuH "HaHO"?
Hano (mo-rpedyecku nanos) o3Ha4daeT Kapiuk
Hano (mo-utanbsHCKHM nano) o3HayaeT MaleHbKUI YelIoBeK
Hano (mo-ucmaHcky nanes) 03HadaeT MENKOE YKUBOTHOE
. YUro Takoe HaHO?
OJHa MMJUTHOHHAs
OJTHa MHJUTHApIHAS
BOJHA THICAYHAS
. IIpuHIIUNUAansHbIE TOAXOABI K CO3JaHUI0 HAHOCTPYKTYP
TexHoNOrUs «CBEPXY-BHU3» U «CHU3Y-BEPX»
TexHOMOrusl «IPOCTOE-CIOKHOE»
TexHOIOTHs «CleBa HAIIPaBO
TexHonorust MOJEKYISPHBIX MAllHH
. PaboTa cxarnpyrommero TyHHeIbHOTO MIKPOCKOIIA OCHOBaHA Ha:
Judpaxnuy peHTreHOBCKUX JTydeit
O¢dexre TyHHETHPOBAHMUS DIEKTPOHOB uepe3 TOHKUHM JUANEKTPHUYECKUIl TNPOMEXYTOK MEXIy MpOoBOAsIIeit
MIOBEPXHOCTBIO 00pa3sIa 1 CBEPXOCTPOH UITIOH

R R

B. IIpocBeunBanny 00pa3Ia PEHTTCHOBCKUMHE JIyIaMHU

7. Uto Takoe HaHOTPYOKuU?

a. [TpoTskeHHBIE CTPYKTYPBI, COCTOSIINE U3 CBEPHYTHIX FEKCATOHAIBHBIX CETOK C aTOMaMH yIJIeposia B y3iax
0. CeMmeiicTBO MIapooOpa3HBIX MONBIX MoJeKyn obmeit gopmymoit Cn

B. MeTanioopraHuyecKie BUTBIE MOIHMMEPHI

B paMKax OCBOCHHUA AUCHUITIUHBI «BBeneHre B HAHOTEXHOJOTMU W WHHOBAllMOHHBIC HaHOMAaTCpHaJbl» HCIOJIB3YHOTCA CJIICAYHOIINEC
KPpUTCPUH OLCHUBAaHUA 3HaHUHU CTYACHTOB 110 OLICHOYHBIM CPEICTBAM:

CTylleHT B pe3yJIbTaTe BBIIOIHEHHS U CIa4l OLEHOYHOTO CPECTBA MOXKET MOMYUYUTD CIICAYIOLINE OLEHKH.

OTnuyHO

[ToHOCTBIO M IPaBUIIBHO BBITIOITHEHO, X O(OPMIICHO 3aJaHHE.

IIpu oTuéTe CTYAEHT Aan NoNHbIE U MpaBUiIbHBIE 0TBETH Ha 90-100% 3amaBaeMbIX BOIIPOCOB MO TeMe PaOOTHL.

Xoporo

[oxHOCTBIO M ¢ HEOONBIIMMH HETOYHOCTSIMH BEITTOJTHEHO U 0(OPMIICHO 3aTaHHE.

IIpu oTuére CTymeHT Aai He MOIHbBIE U C HEOONBIIMMH OIIMOKAMM OTBETHI HA BCE 3aJaBacMble BOIPOCH MO TeMe pabOTHI MIH OIS
MPaBUIbHBIX OTBETOB cocTaBmia 70 — 89%.

VY 10BIIETBOPUTENBHO

He momHOCTBIO ¥ ¢ OIIMOKAaMU BBITIOIHEHO U 0(hOPMIIEHO 3a/1aHUE.

IIpu oTuére CTYINEHT Oal HE IMOJHBIE OTBETHl M HE Ha BCE 3aJaBaeMble BONPOCHI MO TeMe paboTbl. J{onsi MpaBUIIBHBIX OTBETOB
cocrasuia 50 — 69%.

HeynosnersopurensHo

CTyZneHT He BBIIOJIHII 3aaHue. J{oIs mpaBHIIBHBIX OTBETOB cocTaBmiIa Menee 50%.

OHGHI/IBaHI/Ie KOMHCTGHHHI;‘I Ipyu U3YUCHUHN OUCHUTUIMHBI «BBC}ICHI/IC B HAHOTCXHOJIOTUH U HTHHOBAIIMOHHBIC HAHOMATCPUAJIbD

Hcxons u3 100-0annbpHOM (TSATHOAMIBHONW) CUCTEMBI OLIEHMBAHHUSI CHCTEMBI OLIEHKH YCIEBAEMOCTH CTYIEHTOB, B XOJ€ OCBOCHHS
M3y4aeMOoM JUCHUILUIMHBI CTYICHT MOJIYYaeT HTOTOBYIO OIICHKY, IO KOTOPOM OI[CHUBACTCS YPOBEHb OCBOCHUS KOMIICTEHIINH.

90-100 6amnyoB (OTIMYHO) HOBBIIICHHBIH YPOBCHD

CTyIeHT JEMOHCTPHPYET C(OPMHPOBAHHOCTH KOMIIETCHIMH Ha [OBBIIICHHOM YPOBHE, OOHApy»XHBaeT BCECTOPOHHEE,
cucTeMaTH4Yeckoe M IIIyOOKoe 3HaHHWe Yy4eOHOro MaTepuana, YCBOMJ OCHOBHYIO JIUTEPATypy M 3HAKOM C JIOTOJHHUTEIbHOM
JUTEPATypol, PEKOMEHIOBAHHOW MPOTPaMMOM, YMEeT CBOOOJHO BBIMOJIHATh MPAKTHYCCKUE 3aJaHusl, MPEAyCMOTPEHHBIC
IporpaMMoi, CBOOOJHO OIMEPHPYET NPHOOPETCHHBIMU 3HAHHUSMH, YMEHHSMH ¥ HABBIKAMH, NIPHUMEHSIET HUX B CHTYaIUsIX
MOBBIIIIEHHOMN CJIOKHOCTH.

76-89 6amioB (xopoiio) 6a30BbIi ypOBEHb

CTyneHT NeMOHCTpHPYeT C(OPMHPOBAHHOCTH JHUCHUILIMHAPHON KOMIIETEHIM Ha 0a30BOM ypOBHE: OCHOBHBIC 3HAHHS, YMEHHS U
HABBIKH OCBOCHBI, HO MOMYCKAIOTCS HE3HAYUTEIbHBIC OIIMOKH, HETOYHOCTH, 3aTPYAHCHHS MPH aHAIUTHYCCKUX OIMEepalusX,
MepeHoce 3HaHWH, YMEHHUI ¥ HaBBIKOB Ha HOBbIC, HECTAHIAPTHBIE CUTYAIHH.

61-75 GaynoB (YZOBIETBOPUTEIBHO) TOPOTOBBIIT YPOBEHB

CTylIeHT IeMOHCTPHPYET C(HOPMHUPOBAHHOCT, KOMIICTCHIIMII Ha [OPOrOBOM YPOBHE: B XOI¢ KOHTPOJIBHBIX MEPOIPHUSITUI
JIOIYCKAIOTCS 3HAYMTENbHBIC OLIMOKH, MPOSBISACTCS OTCYTCTBHE OTHCIBHBIX 3HAHUI, YMCHHUI, HABBHIKOB MO KOMICTCHIIHSM,




CTYICHT MCIBITHIBAET 3HAUYMTENIbHBIE 3aTPYJHEHUS MPH ONEPUPOBAHMM 3HAHHWSIMHU, YMEHUSMH W HaBbIKAMHM NPH WX IEepeHoce Ha
HOBBIE CUTYyallUU
0-60 6aoB (HEyTOBIETBOPUTEIHHO) YPOBEHh OCBOCHUS KOMIIETESHIIMH HIKE TTIOPOTOBOTO

Komnerennuu e copmupoBansl. [IposiBisieTcss HEAOCTATOUHOCTD 3HAHUM, YMEHHIA, HABBIKOB.

6. YHEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAYJIA,

IMPAKTHUKHW)

6.1. Pekomenayemasi urepaTypa

ABTOpBI, COCTaBUTENN

3armaBue

W3narenscTBo,

ONeKTpOHHBIN agpec

JI.1 XIX MenneneeBcKuii Che3] 10 00meH u Bonrorpan: MYHII
npukiIaaHon XuMun. T.2 XuMust 1 TEXHOIOTHS BonrI' TV, 2011
MaTepHualIoB, BKJIIoYas HaHOMaTepuansl: B 4 1.:
Te3. mokJI. Bonrorpan, 25-30 cenrsaops 2011 1.
JI.2 | Boponos B.K., Kum CBoiicTBa U MpUMEHEHNE HAHOMATEPHUaJIOB Crapsrii Cokout:
a. THT, 2012
JI.3  |[Hogakos, N.A. Mukpo- 1 HAaHOCTPYKTYpa U CBOICTBa Bomnrorpan:
3JIACTOMEPHBIX MaTEPHAIIOB: yueOHOe ocodre BonrI' TV, 2012
J1.4 | ®axnabman b. XUMUS HOBBIX MaTepHUajioB U HAHOTEXHOJIOTHH. : JonronpynHslii:
Iepesox ¢ anrn.JI.0.Uapkuna Murennexr, 2011
JL5 |I'ypeBuu, JIM., IlomyueHue u CBOMCTBA HAHOYACTHLL U Bosnrorpan:
Aradonosa, [.B. HaHOMAaTepHasoB: yueOHoe mocodue BonrITY, 2014
JI.6 | Kencamn P., Xommu Hay4nble 0CHOBBI HAHOTEXHOJIOTUI U HOBBIE JonronpyaHsIii:
A., T'eoreran M. puOOpPBI: Y4eOHUK-MOHOTpadust MUJI Nnrennexr,
2011
JI.7 |Enucees AA,, OYHKIUOHAJIbHBIE HAHOMATEPUAIIb Mocksa:
Jlykammz A.B. ®uzmaraur, 2010
JI.8 | Pen. I'oncansec K., HaHocTpykTyphl B OMOMEIUIIMHE Mocksa: bunom,
Xanp6epmraar K., 2012
Jlopencun K., Haup JI.
JI.9 |Pen. Curosa A.C. Mertoap! osTyuyeHUs U UCCIEIOBAHUS Mocksa: bunowm,
HaHOMAaTepHUajoB U HAHOCTPYKTYP.: 2013
JlabopaTOpHBII MPAKTHKYM IO HAHOTEXHOJIOTHSIM:
yaeGHOe nocobue.
JI.10 | Maptun-Ilansma P., HanorexHonoruu - yaapHbslii BBOAHBIN KypC JonronpynHslii:
JlaxTakus A. W1 UnTtemnexr,
2014
JI.11 | V1kuHa, E.E. [MonydyeHue HaHOOPOIIKOB METOIOM 30JIb-TeITh Bourorpan: http://lib.volpi.ru
TEXHOJIO0ruu [DIeKTpOHHBIN pecypc] : BonrI' TV, 2015
MeToanveckue ykazanus - http://lib.volpi.ru
JI.12 |VYr1kuna, E.E. CuHTe3 1 ONTHYECKHE CBOWCTBA BOAHBIX Bousrorpan: http://lib.volpi.ru
PacTBOPOB HAHOYACTHII 30JI0TA B cepedpa BonrI TV, 2015
[OnexTpoHHBIH pecypc] : METONUYECKUE YKA3aHHS
- http://lib.volpi.ru
JI.13 | Kab6nos, B.®. [ u np. ] | BBenenue B HaHOMaTepuasbl 1 HAHOTEXHOJIOTHH Bomnrorpan: http://lib.volpi.ru
[DnexTponHbIi pecypce] : yueOHoe nocobue - BonrI TV, 2015
http://lib.volpi.ru
JI.14 | V1kuna, E.E. PacdeT cocTaBOB U MPUTOTOBJIEHUE Bosnrorpan: http://lib.volpi.ru
IUIEHKOOOPAa3yIoMuX KpeMHe30IeH, BonrITY, 2015
MOAUGUIHUPOBAHHBIX Pa3IUIHBIMH
HEOPTaHUYECKUMH COCMHCHUSIMU
[DnexTpoHHBIH pecypc] : METOANYECKUE YKa3aHUs
- http://lib.volpi.ru
JI.15 | Vtkuna E.E., Ka6nos | IlonyueHne HaHOMATEpUAIOB METOAOM 30J1b-TEIIb Bonrorpan:
B.®. TEXHOJIOTUU BonrI'TY, 2015
JI.16 |Kabmnos, B. @., BBezieHHE B HAHOTEXHOJIOTHIO [ DNIEKTPOHHBIH , 2020 http://lib.volpi.ru
Kpekanesa, T. B. pecypc]: yaebHOe mocobue - http://lib.volpi.ru
6.2. [lepeyens pecypcoB HHGPOPMALHOHHO-TETEKOMMYHUKALIMOHHOI ceTH ""UHTepHeT"
31 | CrpaHura AUCIMILUIUHEI Ha caifTe DIeKTPOHHOro yaeOHo-MeToandeckoro kommiekca BIIN (¢unuan) BoarI TY
92 | Caiit 6ubmuorexu BIIU (punman) BonrI TY
93 | O630p CalTOB MO HAHOTEXHOJIOTHYECKON TEMATHKE
D4 | Hayunas snektponnas 6ubimorexka eLIBRARY.RU
25 | DnexTpoHHO-OMOIMOTEUHas cucTeMa JlaHb
36 | DnexrponHas 6ubmmorexa FOpaiir




6.3 TlepeyeHb NPOrpaMMHOro odecneyeHust

6.3.1.1 | MS Windows XP IToxmucka Microsoft Imagine Premium

6.3.1.2 | ID df8605e9-c758-42d6-a856-ac0ba9714cc4 Cyommuen3u-onnsiit moroop Ne Tr000150654

6.3.1.3 | JTunensus Ne41300906 ot 07.07.2017r. (6eccpounast)

6.3.1.4 | TIO MS Office 2003 JIunensus Ne41300906 (6eccpounast)

6.4 IlepeueHb HH(POPMANMOHHBIX CIIPABOYHBIX CHCTEM U 3JIEKTPOHHBIX 0u0IH0TeYHBIX cucTeM (3BC)

6.3.2.1 | ITouckoBas cucrema o xumuueckum pecypcam. —URL: http:// www.chemindustry.com

6.3.2.2 | ITouckoBasi cucTeMa 0 HAHOTEXHOJIOTHYECKOM TeMaTuke www.scientificamerican.com/topic/nanotechnology,
http://www.nanosight.com/»

6.3.2.3

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIIMHBI (MOAYJIA,
INPAKTHUKH) /OBOPYJOBAHUE

7.1 | [TomerneHus I IPOBEICHUS JICKIMOHHBIX 3aHATHH YKOMIIIEKTOBAaHBI HEOOXOAMMOM CIIeIMaNN3NPOBaHHON yIeOHON
Me0enblo, yueOHOW JOCKON M TEXHUUECKHMU CpeicTBaMu: yueOHas mebenb Ha 44 mocaJouHbIX MecTa, paboduee MecTo
npenopasarenst, LCD TeneBu3op ais npeaocTaBieHus yueOHoi HHOpMaLuy 00yqatomumest.

7.2 | ITomereHust Ui NPOBEACHUS JIEKIIMOHHBIX 3aHATHNA YKOMIIEKTOBaHbI HEOOXOIUMOH CllelMaIu3upOBaHHON yueOHO
MeOenbio, yaeOHOH JOCKOH M TEXHHIECKUMH CpeicTBaMHU: yaeOHas MeOens Ha 70 TocafogHBIX MecT, pabodee MecTo
npenogasatens, LCD TeneBu3op, KOMOBIOTED.

7.3 | TTomenieHus IUTst IPOBECHUS JICKITUOHHBIX 3aHATHI YKOMILICKTOBAHBI HEOOXOIUMOH CIIeIHaIn3uPOBAHHON YUeOHOM
MeOenbio, yueOHOH JOCKOH U TEXHHIECKIMU CpecTBaMHU: yaeOHas MeOens Ha 20 MocafouHbIX MeCT, pabodee MecTo
mpernojaBarens, mia3MeHHas nanens LG-42; komnblorep, HOyTOyK Lenovo.

7.4 | TTomenienust U1 MPOBEJCHUSI CAMOCTOSITENbHON pabOThl YKOMIUIEKTOBaHBI HEOOXOAMMOM CIIEUAIN3UPOBAHHON
yueOHOM Mebenbio Ha 10 mocagovHbIX MECT, IPUHTEP -2 IIT., KOMIbIoTep — 6 mT. KoMmbloTepHas TeXHHUKa C
BO3MOYKHOCTBIO TIOJIKITIOUEHHS K ceTH «IHTepHEeT» 1 00ecTiedeHneM JJOCTYTa B JJICKTPOHHYIO HH(POPMAITHOHHO-
00pa3oBaTeIbHYIO Cpey.

7.5 | TTomereHust IUIst POBECHHUS JIA00OPAaTOPHBIX pa0OT YKOMIUIEKTOBaHBI HEOOXOAMMOMN CIICITUATU3UPOBAHHON YUeOHOM
MeOerbIo M TEXHUUECKUMH CPeACTBaMU: yueOHas Mebenb Ha 15 mocago4HbIX MecTa, pabouee MEeCTO IpernogaBaTes.

8. METOAUYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIUXCS IO OCBOEHUIO JUCHUIIJIMHBI (MOAYJIA,
ITPAKTUKHW)

B npouecce u3ydeHus TUCHMILUTMHBI CTYACHT 00513aH aKTHBHO HCIIOJIB30BATh BCe (POPMBI OOYUEHHMS: OCEIIATh JIEKIUN 1
71a00paTOPHBIH 3aHATHSA, TOTYYaTh KOHCYNBTANH MPEIIOIaBaTells M BHITIONHSITE BCE BUIBI CAMOCTOSATEIBHOH paboTHI,
HpeIyCMOTPEHHOH yueOHBIM INIaHOM U pabodeil mporpaMMoit qucuminHbL. [Iporece n3ydeHns TUCIUILINHBI BKJIIOYAeT B CeOsL:
- PaGoTy mox pykoBoacTBOM mpemnonaBaTens (JeKUuu, 1a0opaTopHble 3aHATHS, KOHCYIbTAL[MH IPENOAaBaTeNs).

- CamoctosiTenbHast paboTa CTyJEHTOB (IOATOTOBKA K KOJUIOKBHYMY, 3a4€TY, BHIITOJHEHHE KOHTPOIBEHOH paboTh).

1 ITpUHIAIIET ¥ JIOTHKA MTOCTPOCHUS TUCIAILINHEI

[IpuHLIUTIBI ¥ JTOTHUKA TOCTPOSHUS AUCHUILIMHBI OTPasKeHBI B paboyeil mporpaMme AUCHUILTUHEL. B 3T0il mornueckoii
MOCIIEIOBATENBHOCTH PEKOMEHAYETCS U3Y4aTh JUCHUILINHY.

Yka3zaHHOHU JIOTHYECKOH MOCIEeIOBAaTENEHOCTH OTBEYALT CTPYKTYpa 3IEKTPOHHOTO Y4eOHO-METOMNIECKOTo KOMITIEKca
mpuctes! (OYMK]T), pasMernienHoro Ha caiite mHCTHTYTa: http://umkd.volpi.ru u 3nekTpoHHast HH(GOPMAIIMOHHAS
obpasoBatenbHast cpena BonrI TY 2.0 (OOUC), pa3meruennas Ha caiite https://eos2.vstu.ru/. IYMK] u D0UC ucnons3yror
Pa3IMYHBIE PECYPCHI — TEKCTOBBIE CTPAHUIIBI C THIIEPCCHUIKAMU, JIOKaNbHbIe (aiinsl B pasnmumunsix Gpopmatax (.doc, .ppt, .pdf u ap.),
CCBUIKH Ha BHEIITHUE PECYPCHI (Web - CTpaHHUIIbI), 8 TAKKE BKIIIOUAET KOHTPOIUPYIONTHE DIIEMEHTHI.

PexomenmyeTcs IPHCTYIHUTH K MOCIEA0BATENFHOMY U ITyOOKOMY YCBOEHHIO MaTepHana ¢ nomoso Y OMK]/I 1 pekoMenyemoi
OCHOBHOM U JIONOTHUTENBHON JINTEPATYPhl, PYKOBOACTBYSICh YKa3aHHON JIOTHUECKOI MOCNIEI0BATENBHOCTBIO U3yYEHHsI
JVCITUTIIAHEL.

OCHOBHBIMH BUIaMH PAaOOTHI IO TUCIUIIINHE B COOTBETCTBHHY C y4eOHBIM IJIAHOM HAIIPABICHHS IOJTOTOBKH SBISIOTCS!

- ayAWTOpHAas paboTa: JeKInH, 1abopaTOpHbIC W/MIIN TPAKTUYECKUE 3aHATHS;

- CaMOCTOsATENbHAsl pab0Ta, BKIIIOYAIONIAsl B TOM YHCIIE BEITIOJIHEHHE KOHTPOJIBHOM paboTHI.

- DK3aMeH (3a4€T)

1 Meroandeckue yKka3aHUs K OpraHM3al[iH ayIUTOPHON paboTHI

1.1 OO0mume peKoMeHaaluu

ITpoBeneHne 3aHATHI OCYIIECTBISETCS C HCIOIB30BAaHUEM MPE3CHTANNH, IIPECTABIIAEMBIX C TIOMOIIBIO MYJIbTUMEIHIHBIX
CPEJICTB.

1.2 [IpaBuia u npuéMbl KOHCTIEKTUPOBAHUS JICKIHIA

B X0 JTeKIMOHHBIX 3aHATHI PEKOMEHYeTCsI BECTH KOHCIIEKTHPOBaHUE y1eOHOro MaTepHana B CIeHaIbHO OTBEICHHON IS
3TOTO TETPAJH, KaXKIBIH JICT KOTOPOH JOIKEH UMETh MO (4-5 ¢M) U JOTIOIHUTEIBHEIX 3anHcell. B KoHCIekTe pekoMeHayeTcs
3alHCBIBATh TEMY U IUIAH JEKIUH, peKOMEHIyeMYI0 IUTepaTypy K TeMe. 3alicCH pa3/ieNioB JICKIIUU JOIKHBI IMETh 3aTOJIOBKH,
MO/3ar0JIOBKU,KPACHBIE CTPOKH.

Crenyer oOpamaTh BHUMaHHE Ha KaTeropyuu, (POPMYJIMPOBKH, PACKPHIBAIONINE COJCPKaHNE TEX WIIM HHBIX SBICHUH U IIPOIIECCOB,
HaYYHbIE BBIBO/IbI U IIPAKTUYECKUE PEKOMEHIALNY, TOJOKUTEIbHBIN OIBIT B OPATOPCKOM UCKYCCTBE.

B KxoHcIekTe 10CII0BHO PEKOMEHIYETCS 3alMChIBATh TOJIBKO ONPENENIECHUs NOHATUHM, KaTeropuil U T.I. IHOE N310KEHHOE JIEKTOPOM
JOJDKHO OBITh 3aIIMCaHO CBOMMH CJIOBaMU. PekoMeH ryeTcst BbIpabOTaTh U UCIIONB30BATh JOITyCTHMbIE COKpAIIeHUs Hanboiee




pacIpoCcTpaHEHHBIX TEPMUHOB U TOHATHH.

B KOHCIEKT peKOMEHyeTCsl 3aHOCUTh BCE, UTO IPENo/iaBaTeNb MUIIET Ha JOCKE, a TAKKE PEKOMEH /TyeMble (POPMYJIbI, CXEMBI,
TaOJHITBI, TMAaTPAMMBI U T. 1.

3amcy IMEIOT ePBOCTEIIEHHOE 3HAYECHHE I CAMOCTOSTEIBEHOM paboThl CTyAeHTOB. OHHU MOMOTAIOT MOHSATH IIOCTPOCHHE
U3y4aeMOro MaTepHana, BbIICTUTh OCHOBHBIE MONOXKEHUs], IPOCIEIUTh UX JOTHKY M TEM CaMbIM IPOHUKHYTH B TBOPUYECKYIO
71a00paTOpUIO aBTOpA.

Benenne 3ammceii ciocoOCTByeT IPEBPAIIEHAIO YTEHHS B aKTHBHBIN IPOIIecc, MOOMIN3YET, HapsAay cO 3pUTEIBHON, 1 MOTOPHYIO
naMaATh. Clenyer MOMHHTE: y CTYAEHTa, CHCTEMaTHYECKU BEAYILETO 3aIlUCHU, CO3JaeTcs CBOM MHAMBUAYAIbHBIA (OH] MOJCOOHBIX
MaTepHaJIOB JUIsl OBICTPOTO MMOBTOPEHHS IIPOYUTAHHOTO, IS MOOMIIN3AlMK HAKOIUICHHBIX 3HaHUH. OCOOCHHO BasKHBI U TIOJIC3HBI
3aITHCH TOT/Ia, KOT/Ia B HUX HaXOISAT OTPasKeHUE MBICIIH, BO3HHUKIIHE ITPH CAMOCTOSTENIFHOM padoTe.

JKenarensHO OcTaBUTH B PabOUMX KOHCIIEKTAX MOJIS, HA KOTOPBIX AENaTh MOMETKH U3 PEKOMEHIOBAHHOH JINTEPATYPEI,
JIOTOJTHSIOIIUE MaTepual MPOCIyIIaHHON JIEKIINH, a TaKKe MOJUEPKUBAIOIINE 0COOYI0 BaXXHOCTh TEX MIIM MHBIX TEOPETHUECKUX
MONOKEHHH. 3a/1aBaTh NPENOAABATENIO yTOUHSIONINE BOIPOCHI C IIENbI0 YSCHEHHUS TEOPETUUECKUX MONOKEHUH, pa3peleH s
CIIOPHBIX CUTYyaluil.

PexomenmyeTcs He3aMeUIUTEIBHO U3yYUTh U 10pabOTaTh COCTaBICHHBIN KOHCIEKT POCIYIIAHHbIX JIEKIHUH, T.K. 3TO
croco0cTByeT Ooree IyOOKOMY yCBOCHHIO IIPE/UIaraéMoro MaTepralla u 00JierdaeT mocIey oy o MOATOTOBKY K HPOXOXKIECHUIO
WTOTOBOI aTTECTAINH 110 IHUCIUILIHHE.

1.3 IToaroroBka K 71a00PaTOOPHBIM 3aHATHAM

JlabopaTopHbIe 3aHATUS IPOBOAATCA B CHELUATBHO 000PYIOBAaHHBIX 1a00PaTOPHUSIX, C IPUMEHEHUEM TEXHUKH U U3MEPUTENbHOM
anmnapaTypsl.

[Ipn monroToBKe K 1a00OpaTOPHOMY 3aHATHIO HEOOXOIMMO U3YIHTh TEOPETHUSCKHI MaTepHal, KOTOPBIH OyAeT NCIIOIh30BaThCS B
XOJI€ BHINOTHEHHUs JJabopaTopHOH paboTsl. HyHO BHUMATENbHO IPOYUTATh METOJUUYECKOE YKa3aHUe (OMHcaHKe) K TabopaTopHOi
pabote, IPoOyMaTh IUIaH IIPOBEICHUS PAOOTHI, TOJrOTOBUTE HEOOXOAMMBbIE OJIAHKU M TAOJIMIIBI AT 3aIuceil HaOIOACHUH.
HermocpencTBeHHO BHITTOTHEHHUIO TA0OPaTOPHOH PabOTHI HHOTIA MTPEALIECTBYET KPATKHI OIPOC CTYACHTOB IPEIoaBaTeieM Ul
BBISIBIICHHS X TOTOBHOCTH K 3aHATHIO. [Ipy BEIMOTHEHNN 1a00paTOpHOIT paboTHI, KaK IPaBHUII0, HEOOXOJMMBI CIICTYIONIHE
oIepanuu:

0 HOJTOTOBKAa 000pYNOBaHUs U IPUOOPOB, COOpKA CXEMBI;

O BOCHPOM3BEICHUE M3Y9aeMOro SBJICHUS (Iporiecca);

| u3MepeHne (HU3NUECKUX BEJIUYMH, ONpE/CICHNE NMapaMeTpoB U XapaKTePHCTHK;
0 aHanmu3, 00paboTKa JaHHBIX U 00O0OLICHHE PE3yIbTAaTOB.

CTyIeHT, IMEFOIINIT XOPOIIIyI0 TEOPETHIECKYIO MOATOTOBKY, OOBIYHO COCTABIISIET OTYET O paboTe HEMOCPEICTBEHHO B X0/
3aHATHA. B oTdere npu aHanM3e pe3ysIbTaToB pabOTH YKa3hIBACTCS, KAKHE 3aKOHOMEPHOCTH MOATBEP KICHBI MIIH BBISBICHBI, KAKHE
HOTPEIIHOCTU UMEIOT MECTO, YTO OBLIO MPUUYMHOMN MOSBIEHHS HOTPEIIHOCTEH.

I1pu 3ammTe OTYETa NMpEnoaBaTeb OeceyeT co CTYAEHTOM, BBISBIISA INIyOUHY HOHUMAHHS UM HOJIy4EHHBIX PE3yJIbTaTOB.
JlabopaTopHBIe pabOTHI CIIOCOOCTBYIOT JIyUIIEMy YCBOCHHIO TPOTPaMMHOTO MaTepHaia, Tak Kak B IIPOIECCe NX BHIIOIHEHHUS
MHOTHE pacueTHbIe ()OPMYJIBI, Ka3aBIINECS OTBICUEHHBIMHU, CTAHOBSATCS BIIOJIHE KOHKPETHBIMHE; BBISBIISICTCS MHOXKECTBO JeTaell,
CMOCOOCTBYIOIIUX YIITyOI€HHOMY MOHHMAaHHUIO U3ydaeMOi JUCIMILUINHBI.

1.4 CaMOCTOATeNTbHOW padoTa CTYJEHTOB IIPH IIOITOTOBKE K JIAOOPATOPHBIM 3aHSATHSIM

HaunHaTs MOATOTOBKY K 1a00OPaTOPHOMY 3aHATHIO, HEOOXOIUMO C OTIPEEIeHH MECTE F 3HAUCHNH TEMBI B H3y4aeMOM Kypce.
IToaroToBka K 3aHATHIO BKJIIOYAET 2 dTama:

11 — opraHU3aIMOHHBIH;

2¥ - 3aKpeIUIeHHe U yIITyOJIeHHe TeOPETHIECKNX 3HAHUH.

Ha nepBomM 3Tame CTyAeHT IIIaHUPYET CBOIO CaMOCTOATENbHYIO PaboTy, KOTOpas BKIIIOUAET:

- ySICHEHUE 3a/1aHHsI Ha CaMOCTOSATENbHYI0 PaboTy;

- moa0op PEeKOMEHIOBAHHOM JTHTEPaTyPHI;

- COCTaBJIEHHE IJIaHA pabOTHI, B KOTOPOM OIPEJIEIISIFOTCS OCHOBHBIC ITyHKTHI IIPECTOSAIICH MOATOTOBKH.

CocrapneHue miIaHa IUCUUILUTHHUPYET U MOBBIIIAeT OPTaHU30BaHHOCTH B paboTe.

Bropoii 3Tan BKII0YAET HENOCPEACTBEHHYIO OATOTOBKY CTYJIEHTA K 3aHATHIO. HaunHaTh Ha/l0 C M3ydYeHHs PEKOMEH0BAHHON
nurepatypsl. HeoOX0ommMo MOMHNTB, 9TO Ha JIEKIUH OOBIYHO pacCMaTPHBAETCS HE BECh MaTepHall, a TOJIBKO €ro OCHOBHAS JacTh.
OcranpHas ero 4acTh BOCIONHACTCS B POIIECCE CAMOCTOSTENBFHOM paboThl. B ¢BsA3M ¢ 3THM paboTa ¢ peKOMEH0OBaHHOI
auTepaTypoit obs3aTensHa. Ocodoe BHUMaHHE PH ATOM HEOOXOIUMO 00OpaTHTh Ha COJEPKAaHUE OCHOBHBIX MOJIOXKEHUI 1
BBIBOJIOB, OOBSICHEHHE SIBJICHIH M ()aKTOB, YSICHEHHE IPAKTHIECKOTO IPHIIOKEHUS PACCMAaTPUBAEMBIX TEOPETHYECKUX BOIPOCOB. B
mporecce ITOH paboTHI CTYICHT JOIKEH CTPEMUTHCS ITOHATH U 3alIOMHHUTH OCHOBHBIE TIOJIOXKEHHS pacCMaTPUBAEMOTO MaTepHaa,
IpUMEPBI, TIOSICHSIOIINE €ro, a TaKXkKe pa300paThes B MILTIOCTPATUBHOM MaTepHuae.

3aKaH4MBATh MOJITOTOBKY CJIENYET COCTABIECHUEM IIaHa (KOHCIIEKTA) M0 U3y4aeMOMY MaTepualy (Bompocy). 9T0 HO3BONSET
COCTaBUTbH KOHIICHTPHPOBAHHOE, CIKATOE NPEACTABICHUE 110 H3y4aeMbIM BOIIPOCAM.

B mporiecce MOATOTOBKHY K 3aHATHAM PEKOMEHIyeTcs B3aHMHOE 00CyKAeHHE MaTepraa, BO BpeMst KOTOPOTro 3aKpeIlIIioTcs
3HAHMS, a TaK)Ke IPHOOpeTaeTCs NPAKTUKA B U3JI0KEHUH U Pa3bsICHEHUH MOTyUEHHBIX 3HAHUIL, pa3BUBaeTCS Peyb.

ITpu HEOOXOMMMOCTH cltemyeT oOparmaThes 3a KOHCYIbTalMel K TperoaaBaTento. Vs Ha KOHCYIbTannio, HeOOX0ANMO XOPOIIO
HPOIyMAaTh BOIIPOCHI, KOTOPEIE TPEOYIOT pa3bsICHEHMUS.

2 Meroandeckue yKka3aHUsl K OpraHM3al[id CaMOCTOSITENbHON paboTh

2.1 [Tpuémbl pabOTHl ¢ OCHOBHOW W JTOTIOJHHUTEILHON JIUTEPATYPOI

OTH MeTOAUYECKHE PEKOMEHAAINH PACKPHIBAIOT PEKOMEH/TyEeMBIi PeXXUM U XapakTep Pa3IHIHBIX BUAOB yIeOHON paboTHI (B TOM
YHCJIe CaMOCTOSTENIFHON pabOThI HaJl pEKOMEHIOBAaHHO! JIUTEpaTypoit) C y4eTOM CrielU(UKH BEIOPAHHOH CTYIEHTOM OYHOMN
(hopMmbl.

V3y4eHre TUCIUIUIMHEI CIIeyeT HAYMHATh C TPOpabOTKH HACTOsIMICH paboduel mporpaMMel, 0co00e BHUMaHNE, YACISS LEsIM H
3aagaM, CTpyKType U COAepkKaHuIo Kypca.

Ocoboe MecTo cpeay BUAOB CaMOCTOSATENILHON paboThI 3aHUMAET paboTa ¢ IUTEPATy PO, SIBIAIOMIASCS OCHOBHBIM METOAOM




CaMOCTOSITEBHOTO OBNACHH 3HAHUSAMU. VI3yueHue IuTepaTypsl - POLece CI0XKHBIH, TPpeOyIom1il BHIpaOOTKHU ONPEAETIeHHBIX
HaBbIKOB. [To3TOMY Ba)kHO Hay4YHTCs pabOTATh C KHUIOH.

Bcro muTepaTtypy MOXHO pa3fenuTh Ha yUeOHUKN B ydeOHBIE IT0COOHS, OpUTHHATIBHBIC HAyYHBIE MOHOTPa(hHIeCKIe HCTOUHHKH,
Hay4YHBIC ITyOIUKaINH B TIEPUOANIECKOH redaTh. M3 HUX MOXKHO BBIISIHUTH JIUTEPATYPy OCHOBHYIO (DEKOMEHIYEMYIO),
JIOIIOJTHUTENBHYIO U JIUTEPATYypPy Ul YIIIyOIeHHOTO U3yUYeHUs! TUCILUILUINHBIL.

W3yueHne TUCHMILIMHBI CIeAyeT HAYNHATh C y4eOHNKA, TOCKOJIbKY YUYEOHUK — 3TO KHUTA, B KOTOPOI M3JI0)KEHBI OCHOBBI HAYUHBIX
3HAHWH 110 OIIPE/ICICHHOMY TIPEIMETY B COOTBETCTBUY C LIEJISIMH U 3aJja4aMi 00y4YeHHs, yCTAHOBIEHHBIMHU ITPOTPaMMON 1
TpeOOBaHUSIMHU TUIAKTHKU.

ITpu pabote ¢ auTEpaTypOil CleAyeT yUUThIBATh, YTO MMEIOTCS Pa3IMYHbIE BUABIY TEHUS, U KaXKAbIi U3 HUX UCIIOIb3YETCS Ha
OIIPE/ICNICHHBIX ATANlaX OCBOCHUS MaTepHaa.

[IpenBapuTenbHOE YTEHHUE HATIPABICHO HA BBIBICHHE B TEKCTE HE3HAKOMBIX TEPMUHOB U ITOUCK UX 3HAYCHUS B CIIPABOYHOM
auTeparype.

CKBO3HOE UTEHHE MpeIoaaraeT IpoyTeHHe MaTeprana oT Hadaa J10 KoHIa.CKBO3HOE YTeHHE JTUTEPATyPhl U3 NPUBEJEHHOTO
CTIHCKA JTaeT BO3MOXKHOCTE CTYAEHTY C(OPMHUPOBATH T€3aypyC OCHOBHBIX TIOHATHH M3 N3ydaeMoil 00J1acTi 1 CBOOOIHO BIIAIETh
UMH.

Br16opounoe — Ha000pOT, IMEET IIENbIO IIOUCK U 0TOOp MaTepuaa. B pamkax JaHHOro Kypca BEIOOPOYHOE YTEHHUE, KaK CIIOCo0
OCBOCHHS COJEPKaHUs Kypca, JOJDKHO HCIIONB30BAThCS MPH TTOATOTOBKE K MPAKTHYECKUAM 3aHATHSAM MO COOTBETCTBYIOIINM TEMaM.
AHaNMUTHYIECKOE YTEHHE — 3TO KPUTHYECKHI pa300p TEKcTa ¢ TMOCIECAYIONMM ero KOHCIIeKTHpoBaHneM. OCBOCHNE yKa3aHHBIX
NOHATHI OyaeT HanOonee 3 (HEeKTUBHLIM B TOM Ciydae, €CIM IPU YTEHUH TEKCTOB CTYAEHT OYyJeT 3aaBaTh K 3TUM TEKCTaM
BOIPOCHI.

YacTp U3 3THX BOIIPOCOB ChOpMyIpOBaHa B IIPHBEACHHOM HIKE B CIIMCKE KOHTPOJIBHBIX BOIPOCOB M 3aHaHIN. CIIMCOK 3THX
BOIIPOCOB IO MOHSATHBIM IPUYMHAM OTPAHUUCH,TIO3TOMY BaXKHO HE TOIBKO COJIEp KaHKHE BOIIPOCOB, HO CaM IPUHIIUII OCBOCHUS
JUTEPATYPBI C HOMOIIBIO BOMPOCOB K TEKCTAM.

Llenpro H3yYaroIIero YTeHH ABISETCS TIIyOOKOe W BCECTOPOHHEE TIOHUMAaHNe yIeOHOH HH(OpMAITHH.

B pemennu Bcex yueOHBIX 3a1a4 HEMAJIOBAXKHYIO POJIb UTPAIOT 3aIIMCH, CIETaHHBIE B IPOIIecce YTCHHU KHUTH. OHU SBISIOTCS
CEpPbE3HBIM IOJICTIOPHEM B TIOATOTOBKE K HTOTOBOM aTTECTAINH, T.K. MO3BOJISIOT BKJIIOUATh ITyOUHHYIO IaMSTh U BOCTIPOM3BOAUTD
CoJiepyKaHue paHee MPOYUTAHHOW KHUTH. MOXKHO BBIIEIUTH TPH OCHOBHBIX CII0C00a 3aIicy:

a) 3aIKCh HHTEPECHBIX, BAKHBIX JUTA 3aTIOMUHAHUS WIIN TTOCIEAYIOMIET0 HCIOIB30BAHMS TIOJIOKEHHH U (haKTOB;

6) mocienoBaTenbHAs 3alIUCh MBICIICH aBTOpa, IO pas3jenaM, riiaBaM, naparpadam kaurd. Takas 3anuck TpeOyeT TBOPIECKOi
nepepabOTKH IIPOYUTAHHOTO, YTO CIIOCOOCTBYET MPOYHOMY YCBOCHHIO COZICPIKaHUsI KHUTH;

B) KpaTKoe M3JIOKCHNE ITPOYUTAHHOTO: COAEPKAHIE CTPAHUII YKIIAaIBIBACTCSI B HECKONBKO (pa3, coepKaHUe TI1aB - B HECKOIBKO
CTPaHUI] CBA3HOTO TEKCTA. DTOT BHJ 3aIHCH IIpoIIe, Omke K IEPBOMCTOYHNKY, HO IIPH 3TOM TBOPUYECKAst MBICIIh TUTATEINS
MacCUBHEE, a IOATOMY yCBOGHUE MaTepuana ciabee.

2.2 BeinonHeHne U 0OpMIICHHE KOHTPOJIBHON paboThI

[TonroToBka KOHTPOIBEHOI pabOTH! HAallpaBlIeHA HAa Pa3BUTHE U 3aKPEIUICHHUE Y CTYACHTOB HABBIKOB CAMOCTOATEIHHOTO ITTyOOKOTO,
TBOPYECKOTO U BCECTOPOHHETO aHAIN3a HAYYHON, METOJUYECKON U APYTOi IUTEpaTypHl 110 aKTYaIbHBIM MpoOIeMaM JUCIUILIINHE,
Ha BbIpaOOTKY HaBBIKOB 1 YMEHHH IPAMOTHO M YOEIUTEIBHO H3JIaraTh MaTepuall, 4eTKO ()OpMyIHPOBATh TEOPETHUECKHUE
0000111eH s, BEIBOJIBI M IPAKTHYECKUE PEKOMEHIAIIIH.

KonTponsHbIe pabOTHI TOIKHBEI OTBEYATh BHICOKUM KBAJTH(PUKAIIMOHHBIM TPeOOBAaHHUAM B OTHOIICHUH HAYYHOCTH COJCPIKaHUS U
odopmiteHus.

Tembl paboT, Kak MPaBHIIO, ITOCBSIIEHBl PACCMOTPEHMIO OIHOH IpodeMbl. OO0BbeM paboThl MOXKET OBITH OT 18 10 25 cTpanuI
MAIIIMHOIIICHOTO TEKCTa, OOPMIICHHOTO B COOTBETCTBHH CO CTAHIAPTHBIMH TPEOOBAHHUAMH.

TekcToBast 9acTh PabOTHI COCTOUT U3 BBEJECHUSI, OCHOBHOM YaCTH U 3aKIIFOUCHUS.

Bo BBeeHUM CTYIE€HT KpPaTKO 0OOCHOBBIBAET aKTYalbHOCTh H30PaHHOM TEMBI, PACKPhIBAET KOHKPETHBIE IEH U 3aa4H, KOTOpbIE
OH cOOMpaeTCst PEIITh B XO/I€ CBOETO HEOOIBIIIOTO UCCICTOBAHUS.

B ocHOBHOIT 9acTH MOAPOOHO pacKpBIBaETCS COJep KaHUE BOIIPOCa (BOIIPOCOB) TEMEI.

B 3akiroueHHH KpaTKo JOJKHBI ObITh C(HOPMYITHPOBAHBI ONyYEHHbIE Pe3yIbTaThl HCCIEA0BAHNUS U JaHbI BBIBOJBL. Kpome Toro,
3aKIII0YEHHE MOXKET BKIIIOYATh NIPEATIOKEHUS aBTOPa, B TOM YHCIIE U 110 AadbHEHIIeMY U3y4€HHIO 3aUHTEPECOBABIIIEH €ro
TPOOJIEMBI.

B crmcok nutepaTyphl (MCTOUYHHKOB U JIUTEPATyphl) CTYAEHT BKIIOUAET TOIBKO T€ JOKYMEHTHI, KOTOPBIE OH HCIOJIB30BaJI IIPH
HANUCAHUK KOHTPOJIBHOMN paboTHI.

B nprnosxeHn# (IPHII0KEHNS) MOTYT BEIHOCUTBCS TaOJHIIBI, TPaQUKH, CXEMBI U IpyTHe BCIIOMOTaTelbHBIC MaTepHallsl, Ha
KOTOPBIE MIMEIOTCSI CCBUTKHU B TEKCTE PAaOOTHI.

2.3 CaMOKOHTPOJb

CaMOKOHTPOIb 3HAHUM, MOTYYEHHBIX YYallUMUCS IPU U3yUEHUH Pa3enoB (OCBOEHUE TEOPETHUECKOTO MaTepUaa, BBIOIHEHUE
MPaKTHYECKUX 3aJaHNH) PEKOMEHIYETCS OCYIIECTBIATE C OMOIIBIO OIIEHOYHBIX CpeicTB «KOHTPOIBHBEIE BOIPOCE» U « TecToBbIe
BOIIPOCHDY, TIpe/icTaBIeHHBIX B DoHe onleHOUHBIX cpencTB U B YIOMK/I. JlaHHBIE pecypchl MO3BOISIOT 00yYaroIeMycst
CaMOCTOSTENBHO OLIEHUTh CTETIEHb YCBOSHUS MaTepHaa 1 IPUHATh MEPBI 110 KOPPEKTUPOBKE «IIPOOETOBY.

2.4 TlpomexxyTouHas aTTecTalus

ITonroToBka K MPOMEXKYTOUHOH aTTecTaMy (3a4€Ty) OCYIIECTBISIETCS B CISAYIOMIEM MOPSIKE: O3HAKOMIICHHE C ITepeUHEM
BOIIPOCOB K K3aMeHy (3auéTy); MOBTOPEHHE JIEKIIMOHHOTO MaTepHana i KOHCIEKTOB, CO3JJAHHBIX CTYICHTaMU B XOJ€ MOATOTOBKH
K IPaKTUYECKUM 3aHATUSIM U CAMOCTOSTEIBHOIO U3y4eHHs AUCLIUILUTMHBL, KOHCYNbTALUs ¢ MPENnoJaBaTeaeM 10 BOIpocaMm, B
KOTOPBIX CTYJCHT HE CMOT pa300paThCs CAMOCTOSITENEHO.

Meroaudeckue peKOMEHAANH IO 00YIEHHIO JIHI] C OTPAHUYEHHBIMH BO3MOXHOCTSIMHU 3/{0POBbS I HUHBATHIIOB

CTyzieHTbI ¢ OrpaHMYEHHBIMH BO3MOXXHOCTSIMH 3/I0POBbSI UMEIOT CBOM ClieL(UUECKIEe 0COOCHHOCTH BOCIIPHUATHS, epepaboTKu
Mmartepuana. [Togbop u pa3paboTka y4eOHBIX MATEPHAIOB JJIS TAKMX CTYACHTOB MPOU3BOANUTCS C YUIETOM TOTO, YTOOBI
MPEIOCTABIIATE 3TOT MaTepHall B Pa3IMYHbIX (popMax Tak YTOOB! HHBAIMABI C HAPYIICHHSIMH CIIyXa MTOIy4anu HH(POPMAIHIO
BU3YaJlbHO, C HAPYLICHUSIMHU 3PEHNUs - ayAuanbHo. IIpeqycMoTpeHo B cilyyae HeOOXOAUMOCTH CO3/1aHHEe TeKCTOBOH Bepcuu TH000T0o




HE-TEKCTOBOTO KOHTEHTA JUI €T0 BO3MOXKHOTO ITPe0Opa30BaHuUs B allbTePHATUBHBIE ()OPMBI, YIOOHbIE IS PA3IUIHBIX
HOJIb30BATENIEH, ATBTEPHATUBHYIO BEPCUIO MEIMAKOHTEHTOB, BO3MOXHOCTh MaclITaOMpOBaHUs TEKCTa U N300pakeHUH Oe3 orepu
Ka4ecTBa, JOCTYITHOCTh YIIPABICHHS KOHTEHTOM C KJIaBHATYPHI.

OcoOeHHOCTH MPOBEACHUS TEKYIEH 1 MPOMEXKYTOUHOH aTTECTAIIH JUIS JIUI C OTPaHUICHHBIMU BO3MOXKHOCTSIMH 310POBBS U
WHBAJINJIOB

Jlnst ocyiiecTBIEHHS TPOLELYP TEKYIET0 KOHTPOJIS YCIIEBAEMOCTH M IIPOMEKYTOYHOH aTTECTALMN YKa3aHHBIX 00yJaromuxcs
co3maroTcest (OHIBI OIIEHOYHBIX CPEICTB, aAaNTHPOBAHHBIE AJIsI HHBAJIH-I0B M JHI] C OTPAaHMYCHHBIMH BO3MOKHOCTSMH 3/I0POBBS H
MO3BOJISIONINE OIIEHUTH JOCTHKEHHE UMH 3aIUIaHUPOBAHHBIX B OCHOBHOM 00pa30BaTeNbHON IIporpaMMe pe3yabTaToB O0yUeHUs U
YpPOBEHb ChOPMUPOBAHHOCTH BCEX KOMIIETEHIINI, 3asIBICHHBIX B 00pa3oBaTelIbHOMN Nporpamme. Takue oleHOYHbIE CpeCTBa
CO3/1aI0TCS 110 Mepe HEOOXOIMMOCTH C YUETOM Pa3INIHbBIX HO3050THi. PopMa NpoBeeHusI TEKYIIEH aTTeCTalUH IS JIULL C
OTPaHUYCHHBIMHI BO3MOXHOCTSIMH 3/[0POBBS M HBATH/IOB YCTAaHABIMBACTCS C YI€TOM HHIHBUIYAIbHBIX MICHXO(MH3HIECKIX
ocobOeHHocTell (YCTHO, MMCbMEHHO Ha OyMmare, MUCbMEHHO Ha KOMITBIOTEpe, B (hopMme TecTupoBanus U T.11.). [Ipu HeoOxoauMocTu
TaKUM CTYJICHTaM 00ECIIEUNBAIOTCS COOTBETCTBYIOMINE YCIIOBHS IIPOBEICHUSI 3aHATHI 1 aTTECTalliH, B TOM YHCIIe
HPENOCTABIACTCS JOTIOTHUTENBHOE BPEMs UL IOATOTOBKH OTBETA HA 3aUeTe.




